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^7H1 7flAjs} ti>£^ ^ 3}^°] ^ s\S.±r 2.3,11% 7>^*> ^l"^- 
cf. #7l H>.£^) ^^2]S.^ -s.^ ^(specific information) <*H# 

si (redundancy) 3iJ±, 3H-*1 «lJ:(wafer lot number), tfo] B]J:(die 

lot number), ^o]sl ^HH^ tj-o] ^3] (die position) -f^ ^^tr^r. ^eJHl^ 

£ 3 
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#5.^ ^ S)S.{FUSE CIRCUIT FOR SEMICONDUCTOR INTEGRATED CIRCUIT} 

^*!r 

£ l£- ^2fl 7]#S} oj ofl^ Wheel us ^ ^^ 5. 2<^) £.>M^l ^ S)^-# Ji<^ 

.£ 2^ ^Al ^l^l u]-^ ^ S 2)^1- il^^b Hi^aL 

£ 3£r ^r^a) t}-g- >g aHs^ , vl^) jl^ ^ l ul e# ^ 

101 - 103 : 111 - 113 : e TflojE 

MN1 - MN3 : NM0S m.®*]^ MP1 - MP3 : PM0S 
121 - 123 : 131 - 133 : *\-& 

<9> tiV^^l nflS.^ JL^Sj- 31 -8-^=5] ^cfl^ €^ 

^(defect) ^ A^^r &7}*}7]zl o}^ § x^}a1?1^ _s_o}ol ^t}. 
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^ti>*J 0. S tiV £ ^l nfls.^ ^7} 7 flo] ^ nflJE-e) *H tt # *V 7fl ^^g- 

<io> ^ Dj|2.el ^lofl oio^Ai, 49 # ^ ^ ^S-i: 7Br?V 

*J-2M, 7fl^* ^3 7>^1 t}€- 7l^#o] ^o>£]jL ^Cf. ojE^V 7}^ ?\ 

£31 nflS.^ 7fl^=*>^ ^12: ^HH^I ^ ^l^ 7] 

% Sl^r «>3. Sl^^A] 7]#olrf. O] 71 #o]] S]^, v\}5LE] ^1 

<n> -§-^-*j o.^., ^ o^o] ^s. -y-ofl ^fl ^ rfl ^1^1-71 W 3^ 

^ ^sflolfe ^ Bl^S. <^H( row redundant array) ^ &B)5L, ZL^$] # 

(column redundant array)^ #^tf. ^ "115.21 el^M tflafls}7l ^ 

$H 71-^^r sl^M >i <H efl °1 ^ Hi&3.2..§. l^tf. 

«e ^^l^^-. ^^-^ 

<12> Sl^ciAll- St^fe °il2.&l ^H>H, ^r#* ^^*>7] ^sTM^r ^l^^S 
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°]$)o}7} A}-g-£)5^ *]oJ o^JjL-i. 3^K=. #o] igSLis}^. o]&|t!r ^(repair 
information)!- ^^>^ ^7> Wheelus ^Sfl 1997\i 10^1 14^ 

U.S. Pat. No. 5,677,917<^1 'INTEGRATED CIRCUIT MEMORY USING FUSIBLE LINKS IN A SCAN 
CHAIN' 7flA]sjo^ oicf. 

£ l£r Wheel us ^1 ^ £ 2^1 ff^ s\S-9 M-^^r^ 

£ 1# #7l ^-S s]^.^ ^(10), NMOS ^ ^^]^Eil-(l2, 14) ziBjjn. 

Sl^^US, 18)3. ^^tf. ^-71 ^(10)^- slM*K laser )3. ^(cutting) 7}^ 
l-sl^^^(polysilicon) fii ^^4. A oM ^f^(10)^ ^ ^^(VDD)^ 

t=J.i£-§. ^cf. ^"71 NMOS e ^^(12)^ <#7] ^(10)S] <£;£^ 
1 ^ ^( = 31^0, ^(VDD)^ 4°] ^^-(Tflols), zlsIzl *fl 2 ^ 

^(^S 3*1 VSS)4 ^ 2 ^ &^r(±.^)^r ^cf. NMOS S^t,]^. 

(14)^ ^3-71 NMOS ^^)^](12)9] Eeflojsf <^^^ H.efl^], 7lM S , zl^ji 
(VSS)4 £-i=.cJ.. o]^E^(16)^r ^7l NMOS M ^1^1.(12, 14)^1 J=efl 

91^- ^ ^ ^r^r NMOS ^1^(14)31 7flo]E^ ^7># ^ 

#7] ^^^(18)^ #7) <?]«1 ^(16)^1 #§J &*}s* ^-7|-s4- A] 

3L (D)# 2fl**Hf ^Hr4. 

£ l°fl ^ Sl^-O} ^^.o. cf-g-izf ^-cf . (10)71- 3.3 *M 

(logic high level )S = 3.3.^ ^-f(^, 71^3*1 ^ ^-f), ^°« v (VDD)-& 
^^(16)^1 #7>3. afl^sqjl, ^-71 ^1^eK16)^ S.*\ EfltClogic low level) 

* ^JE-S. ^7] NMOS E ?}7]^EK14)^ #Efl.£. tJ-711 si Jl, 

(18)^ SH sflt^ ^l^(D)!- #7l ^^(10)71- S^ZL^ 
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€ ^-f), #7l NMOS M ^1^(12)^ <y^Bi(l6)^ <>m t£t,}o] 

efl^SS. (pull -down) ^tJe}-. ^, # 7 1 nmOS M $^1^(12)^ #~4^r 

E^fl^^EiS. -f^W. ^^^(16)^7 NMOS M^Ul^isK 14)2] 7)}o)&si\. o]a]Ei(l8)^) 

?1«1B](16)S) ^ ^7>±f- ellff -B-^^Tfl S)31, ^7} °l^Ei(18)^ 

<16> ^-#tb &°], ^2fl. 7l#^ #S 3j3.3.^-E] ^l^(D)^ ^ 

(10)^ Aj-Bfl ^ c^JjLofl nj-e). ^^^Cf. tiVSL^l ^7> 3L$q 

^-f , ^€ ^iL7> ^ M^S)^ S)JL ^ ^-t 7^fl- 

<17> fff-sH, -e-*^ ^ j^o] >g^-S>7fl ^ 

^ 5^ SUM ^ Tfl^^c-fl 0.4. 

<18> «>s|. 7^-0. ^tgo} s.^ ^^ 7l S-^oll ^*>^, ^ 

3r ^ TllolES^- i^-*Vcf. 
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<19> w>^*V ^}<AM &<>H, ^ 7fl<^ ^^1-^ S.^- <#t%3. 

<20> SE, ^"71 ^ ZLEjjl E}^-g- Z^T^. 

^ TflolMl- Zj"^, <^ ^ >1H # 

*>, ZLSlal 7Wfe E^^nl^ TflojlE^, ^-g-*Kr E}^ ^ ^7} 

<22> <^7H, E^^n]^ TflolE^, ^-71 ^fSf <^^€ *ll 1 ^ , tfl 

-§-*Rr E|-^ ^ ^ f zl^j! ^-7] #^ ^7><2}- <S^€ ^ 2 # 

*fl 1 #5L^ S^l^Sf, ^"71 *fl 2 #71 

91^2] #^ *fl<H ZL&IJI #7] #13 <a^I€ ^1 1 ^ ^ 

<23> ^*HH ^IJL^r 

<24> «>^tb *H°fl°fl ^"71 ^ TflolEf Z^-Z^, #7l *fl 1 ]=$*1 

^E^ *lH ^ ^ ^7} <&V\B\££\ ^ #*><2}- =LZ\J1 3*1 

€ E}^ 7M^ ^ if-tV4. 

<25> (^-g-) 

<26> o]2f ^ #*H1 <*13H, ^Sl-o] Zj-^ig tiVS^l 3 
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<27> (4l*H) 

<28> o]is} ^-^ofl 4^. ^aHU- ^™s± £^ £ 2 £ 3-1- A oMl*l ^ 

<29> O^H 7 ]H€ yV^^l ^ SSZL^ 7pg^ 

cf. #7] ^ ^ ^(specific information) 1:^, 

E^ci el a] (redundancy) SIM^I S.M «is(wafer lot number), ^o] ^.e «]J:(die 

lot number), SlH^ tfoiM^l cM ^*l(die position) ^SL *| ^tb^ . ^2fl°fl^ 

< 30 > £ 2^ ^ fr^tb ^ -^1 ^1 °11 £L^^^ s]S£o]cf. 

<3i> £ 2# , <%7] ?fZ, 5]S-±r ^#(101, 102), mqfi^nl^ ?]} o]Ml-(lll, 

112), <y»lBil-(121, 122), zl£\JL ^^-#(131, 132)5. ^^t}. <#7] ^€-(101, 
102) ■& eflo]^| ( i aS er )S. ^(cutting) 7}^ #e]^e)€-(polysi 1 icon) lEfe- 7)^ ^-4* 
^ , Ti, TiN -f-) ^7} ^f^l-dOl, 102 )-& Q% 

^^(VDD)^ E+^-i- AA ^cf. Tljo] E(in)^ tfl-g-^f^ 

^^(101)^1- ^sl-H, ^ ^(VDD) iE^b <im ^7-KlNl) ^ # 

^ ^>(0UT1)# 5^*1. e^^p!^ 7fl6lM(112)fe ^-§-s>^r ^(102)^ ^l, # 
7l e^u]^ 7HolE(in)^ ^eJ ^KOUTD^r <>m ^V(IN2) ^ #^ 

(D)» afl^SRr #^ #* r (0UT2)-i- #^-t}. 

19-9 



1020000061257 2001/2/2 

<32> ^ c-l # 7 ] e^^n]^ TflolMdn)^ NMOS S ^ (MN1)2}- PMOS 

M ^xl^E^(MPl)^ ^^^cf. #7l NMOS ^ ^l^EKMND^b #*KIN1)^ 

1 ^ ^(^3l'?l), ^-71 ^(101)2) e}-^ ^(>fl^S) f nsjJl 

#3 ^XOUTl)^- *fl 2 *iff- ^l^-(^)^- 3HrCf. ^-7] PMOS E.^]^(W1) 

rr ^7l <^ ^KINI)^ <?!^€ ii, TflolE, ZL5]J1 # 7 } ^>(0UTl)5f 
^afl^-i- ^cf. e ^^n]x^ 7flo]^(n2)^ NMOS H^l^Ei (MN2)sl- PMOS 
(MP2)S ^"71 NMOS M^^]r^Ei(MN2)^ ^>(IN2)^ =^^1, # 

7] ^^(102)^ <£^Q 7fl°l S , ^Ejjn. ^ ^>(0UT2)^- 

^"71 PMOS S^fl^]^Bi(MP2)^ #7l <^ ^>(IN2)S} <£^=i ii, 7fl^E ( zi 
elJL #71 #^ #*K0UT2)£]- o^e} 

<33> #71 o]ttlE^(121)^ #7l ff^( 101)^1 E}-# ^ #7l NMOS ^€^l^El(MNl)5l TlM 

H<4 #7l PMOS m^fl^l^E^PMl)^ 7flolM2l- <£^=i #^ 5> 

^4. -S-71 °}tHEl(122)^r #7) ^(102)^1 Ef^ ^ #7l NMOS S^l^Ei (112)^1 Tfl 
<£^sl oia ^J-S}- #71 PMOS S^fl^liEKMP2)Sl Tflo] <£^5l ^s] 

<34> #7l ^#(131)^: ^"71 NMOS M^liEl(MNl)sl 7flolE ^ o]alEl(i21)2l 03=3 # 

=l^3- ^(VSS)-^ ^-^cf. #71 *) %V( 132)^ 

A o v 7l NMOS S^^1^E^(MN2)^ 711 °1S ^ «?]tf|El(i22)Sl ^ffi]- =LZ)JL 

3*1 ^(VSS)^ <£^& ^fecf. 

<35> ##*}- Hl-Sq- ^ 7>^1^ fl-S SJS-fe- #71 ^ 2^ 3} jjl.^ ^ 

7}£-31 1 alE# ^ #<s}^ , #71 ^#(101, 102)£- ^o.^ ^SZL 
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^, A oM ^IrUOl, 102 )£- 2.^- S^l 3) if (logic high level )S 

^^£|7]t}(^, 2-^f ^^l ^M-) iE^r 2.^- S*l S-°- 31 logic low level )S 

#?1 ^f^&UOl, 102)o] 2.^- f>\o] 2)1*1 s ^^(^, 2-^f- 

sH ^-f )7> ^(VDD)^ ^(101)1- NMOS S^l^Ei 

(MND^l TflolE^ ^1^^(121)^ ^ ^^5] Jl, #71 «liH^(121)fe S^- 

2fl€^r M HSiH-S, #7l S^n^d TflolE (in)?]. olo)lol^-(enable)Sl<H ^ 

^ <£*XlNl)<Hl ^]7>^ ^«y-(VDD) -^IJl^ #^ ^XOUTDS. ^€4. 

#7l ^ ^^(VDD)^: ^2,(102)* -f-*H NMOS M^l iE] (MN2)3] t\] 91 
«1 E]( 122)^1 #*]-jL #7l ^1^EX122)^ S^ S^- eflt-g- 

oJ-sM, #7l 2= ^n]^ 7flolE(n2)3E. oloflol^-s]^ ojs] ^>(IN2)S. ^l7>£)^ ^15: 
#^ #*X0UT2)S ol«2f ^o] ? #7l ^#(101)°1 SL^- *>ol efl^S = 

^-f , ^ ^(VDD) 5£^ <y=3 41 ^ e^^cl^ TflolEfdn, H2)-g; # 
*M #^ 415l(D)S *H^eli=X 

#7] ^-i-(101 ( 102)o] s.^- S-f ElllS ^SZL^sl 3-f(^ f 2.^ 71^=1 
^-f Hfe NMOS M^fl^l^Eil-CMNl, MN2)^1 7lH Sl;^ o]b] Ei#(l21, 122)5] <g ^ ^> 

^^-#(131, 132) 7>^-tfl tfl-g-sRr *)*8v§- -f-s><^ ^x] ^oj-(VSS)^ 3-3- 
^^^cf. tnf&H, # 7 1 j=^c]^i ^o] Es.( m> n 2 )^ r]X]]o]M.( d i sab i e )s\o] 
7.>#o] 013 c^}-S oj^E]^ #^ ^1-S ^ ^nf. #71 *H V 1-(131, 

132)^ #71 ^^1-(101, 102)o] Tl^H nfl, NMOS ^ <?fl*l^Ei#(MNl, MN2)5] Til o]M#^ 
91^^(121, 122)2] o]^ ^>#o] #S*|X floating)^ 3^ HM^l ^ 
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<38> #7l ^**(101, 102) 7}^} o]± ^vjro] ^-f , ofl-i- s.o 1> ^. 7 ) ^ 

(101)^7 7]^S\JL ^(102)^ T^S)^ ^o] ^2j-*M}. 

#71 ^(101)7} T^^ol, ^od Si ^- 7 ] NMOS S^^l^Ei(MNl)^ 7flolEfi|- o]^E) 
(121)^ J&X}^ *l^(131)-g- ^ 3*1 ^€4. #71 3=^*1 

^ Tflole(iii)^ <y 33 ^>(IN1)1- -§-*ll #5:1- #3 ^XOUTDS. ^i^-^- =^ 

tb^, #71 ^(102)^ 7i^5}*l *1 0 « V (VDD)^ ^S(102)» 

NM0S M^^l^Ei(MN2)^ TlM^i). «ywlEl(122)5l ^ t£t.}£. ^€4. ^-^i 
, #71 S^pj^ 7flolM(112)fe ^7>(IN2)# -f-^fl ^sq^- #JL# #^ ^> 

(0UT2)5- t^W. ZL5]i4_, #7l Eiffl^l^ 7flolM(lll)7> ^Hl:€ #Bfl°l:EL3. # 
^ ^(VDD) #Jl^t #^ #JL(D)S. ^^f. 

<39> HV£*fl ^iL# ^ #S>^ ^5fl<2} ^ Si S.^- SL*\ t\l^9] ^7> 

1 «1E ^iLl- T^g:}^. 14^, 7l^Sl^o>^- ^^ 7 > Tl^Sl^l ^ ^ 

<H]^r 7lcfl^3l- l}-g- ell^jo) ^1^7]. # a Al^S. #=m*=K 
<40> ZL^M-, #S 31^^ ^ 7fl£l ^lr(101, 102) ol 1 H] S ^j^s. *J#s|. 

^fZL 7^ ^-aj-Ai *\o]s_ tm-cq Tl^Sl^ ^$_ 7 \ ^ #^S. ^ 

€ ^ &7fl ^ 7]^^ ^O.^ ^, ^ Sl^^ ^ 

Eflofl til^fl ^ T^g o]] E ^ ^^^o] #±.%^ <£ ^ olcf. 

<4i> je 2 ofl £Al^ ^ 3)^^ «V£3l ^3 ^ ^il 1 a] e ^iL^ ^i#s>7l 

3^.3*1, «>5E^1 ^^1 slS. ^1 N-Hll ^Jil- ^#^>7l ^sflA^ £ 2°fl 

SlS^-ol N 7fl7V ol tfl^ ^#31 ^1^1^- 7}$. 7>#^ 7l l 7.>^§>o.S ^i 1 
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<42> £ 3^ ^ i^o} ^Alajl^Ai , HV£^1 ^ 3]JL^ ^ 1 «1 S « ^ 

°\ ^#(101, 102) °] ^KE^ll ^3 ^ 3iL 1 tils* ^^V^-O^-, £ 3<>11 

^ sj s.^ 4^ 7flS] ^#(101-103)ol -g-«atb tijE ^ ^f&v\. u\?\ 

±%£r ^ .711 -fR^ ^ 

<43> ol^Hl^ ; ^x$6\) TTf^. 3)5. 2} ^ ^ -§-*M- ^7l«V ^ ^ JE^ofl ^ S. 

^}^}^ Ir^H 7l#^ 9}oiq-7i & 

<44> ^ ^ofl av^^l ^ ^iL# ^^Hr 5] 
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11 

«K£*ll 2)5.^1 
2] 

*n i ^i $x°\*\, 

^3 SIS. 
3] 

*il 1 ^H] &<H*1, 

3.9] ^ S)S. 
4] 

*ll 2 *<H 5^1, 
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^3 #3 tfl-S-«>fe ^4 o^^sl ^ *\}o] j=l 

5] 

#7] M^^-Dl^ 7flo]E^ 7 

^-71 ^ 1 ^ tfl-g-*Hr b).^ <g^Sl $]o] ^ 

^, H^ul ^-71 #^ <S^^ ^ 2 ^ *m-Sr ^ 1 S^fl^l^B^; 

6] 

[^^8- 7] 

^7j ^ TllolE^- Zj-Zj-^, 
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#71 *fl 1 *UE^ S^l^E^ XH ^ #71 <ytH^^ «3 3 

ZLZ\JL 3*1 E^^- 7M^ Dl SL^-SRf ^ilS 

i^^r 8] 

*LE3l ^ ^£L» *l#*Rr ^ SlS-ofl &<H*1: 

#71 tiVE^l ^3 ^Slxr *le] ^iL* ^1#*>j1, <3 

^ ^LSlJl EKM- 7^1^ 7fl ^f^#: H^JL 

#71 fEf 71-^C-ll tfl-g-^ ^^SlZL, nl^l ^£ 

^§^1 -§-#*IH S3 3 #« #^ #3lS 3*^Hr ^ 7fl2l 3]Sl-g- 3.^$ 

#7l ^ 3)S-^£r ^llS ^ ^ tiVSL^l ^3 s)S2l 1^ 

^iL-i- *1 #^ ^ sis. 
[*^# 9] 

XI 8 ^1 

#71 ^f^l-^ 5.^ ^*>7fl, #71 tiV^l 3 3 SlS5f njsl ^ 

J£S1 1 a]E t x-l#^ o.s. ^ «}5L*11 33 s] S3} ^ *i#*Kr 

^ slS. 
[3^8- 10] 

XI 8 *<H1 

#71 ^ 5lS^- AA^r, 
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QA, #^ tfl Bf^-3f ^ *)H ZZ.e]uL JjL 

*1H ^^f E^n]^ Til o] Esq.; 

3.. 

[3^8" 11] 

*n io %m sa^, 

^-71 JEL5)l<y, ^-g-^fe Bfcj-Jlf o^s} 7flo}E ( Zie]jl 

^-71 #^ <£^€ 5>tt NM0S ^ ^fl^l^E^; 

#7] °m >£7l #^ 7flolE ; ZLSlJl 

^■71 #^ <£^_& = 3]°]* g±r PM0S — %E — i^*Hr ^ ^SLS. 

[3^8" 12] 

>fl li ^1 &°H, 

NM0S E^^Bl^ Z\}6] ^ ^ ^>7l <^ <£;f^ H 

Biol 3*1 ^<a-2f o^S} 7>^1^ ^ Cl JE^Kr ^ ^-^-5.5. *}^7 «>£^l 



19-17 



1020000061257 



2001/2/2 



11 



VDD 



VDD 

"'— Ip2 



T 

vss 



2] 



VDD i-i=r ' 131 
VSS 



16 



18 




D 




D 



19-18 



1020000061257 



2001/2/2 





19-19 



1020000061257 
[AiWS] 

[SS] 

[A*2jU2I 5+^111 
[CHEI2I] 

[CHBI2I] 

I Ah 2d o I SAI] 
[liSi] 

[feJAFS^SIXH 

[eSS AiW] 
W§i AHU 



#^ ^^1-: 2001/2/27 

AiXIAH* e§Ai 
2000.10.25 

^alAh 
1-1998-104271-3 

9-1998-000386-5 
1999-007368-2 

9- 1999-000370-4 
1999-056971-6 

10- 2000-0061257 
2000.10.18 
2000.10.18 

1-1-00-0218494-13 
2000.10.18 

M 7H 



JUNG , CHANG WHAN 
720717-1010839 



2-1 



- ^ - 



V 



'1020000061257 



gJXh 2001/2/27 

130-083 

AiS^AI §CHS? 0l^3e 256-48(18/8) 
KR 

KIM, EUN HAN 

641110-1722316 

442-470 

^§!ai mm=? §§§ 1053-2 en apt 

235 e 10m 
KR 

^©mAliJ^si SSWI 0I6KM &OI HISS 

LID. 

S&S (2!) CH SI 
3^4= (oi) 

0 S! 
0 SI 



2-2 



